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This paper deals with the effect of pyloroplasty on the motility of the stomach observed by the use of electromyography.
Twenty adult dogs were subjected to the Heineke-Mikulicz type pyloroplasty and the electromyographical study was carried out on the motility of the stomach following the operation.
When the pyloroplasty was done on the normal stomach, peristaltic movement of the stomach was seen slightly weakened.
Transection and anastomosis of the body or antral portion of the stomach was followed by the increase in peristaltic movement distal to the anastomotic line and the multiple discharges of the antiperistalsis were also observed. Under these conditions, addition of the pyloroplasty remarkably reduced the discharge of antiperistalsis.
It is presumed that the clinical significance of the pyloroplasty as an additional procedure to vagotomy or various kinds of gastric surgeries is the reduction of abnormally excited condition of the antrum as well as antral spasm and antiperistalsis.
Although pyloroplasty or pyloromyotomy is often applied to various types of gastric surgery to moderate or suppress the sphincter function of the pylorus,1-8 the theoretical basis for this is still equivocal. Some surgeons intend such an additional operation to be a preventive for spasm of the pylorus which, they believe, is an occasional untoward result of vagotomy or other surgical intervention to the stomach, while others expect from such a procedure widening of the gastroduodenal junction and the resulting better drainage of the stomach as a compensation for a postoperative impairment of its motility.
To contribute to this problem, the authors have studied electromyographically the effect of pyloroplasty on the motor function of the canine stomach. This paper evaluates the surgical significance of pyloroplasty on the basis of the experimental results.
METHODS
Twenty adult dogs, weighing from 6 to 15 kg, were used in this experiment. Table I .
Group II
As reported by Shiratori12 and Sugawara13 elsewhere, transection and an astomosis of the gastric body or antral portion of the stomach considerably modifies the motor function of the stomach. The portion of the stomach distal to the line of transection and anastomosis (to be referred to hereafter as the infra-anastomotic portion) undergoes a tonic change and exhibits antiperistaltic movements with extraordinary frequency, while the portion proximal to the line of transection and anastomosis (supra-anastomotic portion) demonstrates normoperistaltic movements with little change from the preoperative ones. In accordance with the motor function of this organ, as revealed by weakening of the macroscopically recognized peristaltic movement and a slight prolongation of the interval between peristaltic discharges. 2) When the stomach is transected and anastomosed at a level between the gastric body and the antral area, antiperistaltic discharges become predominant in the infra-anastomotic portion. The relative frequency of the antiperistaltic dischages in this case is lowered significantly by addition of pyloroplasty, apparently indicating that pyloroplasty can reduce excitement of the pylorus that is provoked by transection and anastomosis of the stomach. This is also true for delayed pyloroplasty, that is, when pyloroplasty is accomplished after the lapse of time since performance of transection and anastomosis of the stomach. The Heineke-Mikulicz pyloroplasty1 was originally proposed as a surgical treatment of pyloric obstruction due to duodenal ulcer. Although it was also expected that the operation might reduce acidity of the stomach because of its effect to improve gastric emptying and promote backflow of alkaline duodenal jucie, this subsequently proved not to be true so far as pyloroplasty per se was concerned. Thus, pyloroplasty alone is no longer considered a modality of operation for peptic ulcer, but it has become employed as an auxiliary procedure to vagotomy, proximal gastrectomy, segmental gastrectomy, sleeve mid-gastric resection and other types of ulcer operations.
In respect to the significance of pyloroplasty as an additional operation to various types of gastric surgeries, there is a general agreement of opinion that the operation certainly diminishes or eliminates stagnation of the gastric content that is due to a postoperative change in the motor function of the stomach. However, inasmuch as the postoperative impairment of the motor function is various according to the type of operations, the theoretical basis for pyloroplasty may also greatly vary according to the type of principal operation to which pyloroplasty is added. If pyloroplasty is added to such a gastric surgery that depresses the motility of the stomach, the significance of pyloroplasty apparently is in that it gives better emptying of the stomach by providing a widened exit. Pyloroplasty in this case is a drainage operation, as it was intended in its first introduction to gastric surgery. If pyloroplasty is added to a gastric surgery which may result in spasm of the pylorus, in contrast, its significance of course differs from the above case.
It may be appropriate to review briefly here the change in the motor func tion of the stomach after a number of gastric operations to which is usually added pyloroplasty . Vagotomy, to begin with, was applied to clinical surgery for the first time by Exner (1911) 14 who intended palliation of pain in a case of tabetic gastric crisis. Subsequently, Dragstedt and Owens(1943)15 introduced vagotomy as a treatment for peptic ulcer on the basis of acid reduction. However, it has been recognized, as was expected from neurophysiology of the vagal nerve, that vagotomy not only reduces acid secretion but also impairs considerably the motor function of the stomach, leading to stagnation of the gastric content. It is for this reason that vagotomy has become less and less popularly accepted as an independent operation for peptic ulcer and is today performed almost always in combination with gastric surgeries including pyloroplasty, gastrojejunostomy and, above all, gastric resection.
Such a historical fact implies that the significance of pyloroplasty as an additional operation to vagotomy is chiefly in that it widens the gastroduodenal junction and thus compensates the stomach from reduction of its motility, that is, the significance as a drainage operation. On the other hand, Carlson and Litt,16 and Thomas and his associates17 claim ed that vagotomy elicitied an abnormal tonic excitement, or even spasm, of the pylorous and this was the cause of stagnation of the stomach following vagotomy. Consequently, they believed the significance of pyloroplasty to relieve the pyloric spasm. Oil has also elucidated that vagotomy, beyond popular belief, is not always followed by depression of the motor function of the stomach. The motor function, according to him, often remains unchanged or, though less frequently, is even accelerated after vagotomy. The effect of vagotomy upon the motor function of the stomach is thus still a matter of controversy and, consequently opinions are still divided regarding the theoretical aspect of pyloroplasty as an additional operation to vagotomy. However, the authors incline to the view that the gastric motility is usually depressed by vagotomy, as evidenced in a previous experiment by Kono18 of the authors' department.
Little information has been available as to the gastric motility after proximal resection or segmental resection of the stomach which preserves the antral area, the site of the most active peristaltic movement. This consequently means that the theoretical basis for pyloroplasty in combination with these operations has been quite obscure so far. A recent electromyographic study at the authors' department has shown that when the stomach is transected in the upper antral area or in the lower gastric body and then anastomosed to restore the continuity, the motility of the infra-anastomotic portion is greatly modified ; the pylorus is abnormally excited and elicites antiperistaltic discharges with extraordinary frequency.12,13 In this connection, it has been shown in the present experiment that the incidence of antiperistaltic discharges in the above case is largely reduced by addition of pyloroplasty. This fact may be interpreted to suggest that pyloroplasty is capable, to some extent, to correct abnormal excitement of the pyloric region that is due to surgical intervention to the middle or upper porition of the stomach.
The present experiment has also revealed that pyloroplasty to the normal canine stomach results in a slight reduction of the peristaltic movement. In their electromyographic and X-ray cinematographic observations of the rabbit stomach, Ono and his collaborators" also found that pyloroplasty remarkably inhibited the motor function of the pylorus and antral area and delayed emptying of the stomach, although pyloromyotomy of the Ramstedt type exerted little effect upon the motility of the stomach. These facts apparently suggest that pyloroplasty to the normal stomach is not only useless but also even harmful with respect to gastric emptying. In other words, the significance of pyloroplasty as a drainage operation seems to be limited to the case of lowered gastric motility.
It should be noticed here that although vagotomy17 as well as transection and anastomosis of the stomach11 significantly change the motor function of the stomach, the motility never completely disappears after these and other gastric operations. Postoperative examinations after proximal or segmental resection of the stomach combined with pyloroplasty, accomplished for peptic ulcer, have revealed, as will be published elsewhere, that the motility of the stomach is comparatively well preserved even after these operations and plays a primary role in emptying the stomach; it has been observed in these cases that the gastric con tent is actively transported into the duodenum in accordance with peristaltic movement of the gastric remnant. Accordingly, it is estimated that pyloroplasty in these cases does not act to positively drain the gastric content but, probably, does facilitate gastric emptying by assisting effective performance of the motility of the postoperative stomach.
Thus, the surgical significance of additional pyloroplasty seems to greatly vary according to the type of gastric surgery to which it is added. However, it should be emphasized here that, as clarified by this series of experiment, pyloroplasty favorably influence emptying of thee gastroduodenal junction but also by functional regulation of the motor function of the stomach, e.g., by ceasing postoperative abnormal excitement of the pylorus and inhibiting occurrence of antiperistaltic movements.
